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 Separation anxiety disorder (SAD) is defined as anxi-
ety over being away from a loved one, usually a parent, 
and is one of the most common anxiety disorders in chil-
dren under 18 years of age  [1] , with median prevalence 
rates between 1.09 and 4.1% in English-speaking chil-
dren aged 5–11  [2–4] and 0.75% in Swiss children aged 
7–16 years  [5] . Further, SAD is a well-established predic-
tor of later psychopathology, including depression, panic 
dis order with and without agoraphobia  [6–8] , general-
ized anxiety disorder, obsessive-compulsive disorder, bi-
polar disorder, pain disorder, alcohol dependence  [9] , 
specific phobia, posttraumatic stress disorder and acute 
stress  [10] . Despite its significance, a thorough etiological 
profile of the factors contributing to SAD is not yet com-
plete.
 Current models of the development of anxiety in chil-
dren tend to focus on anxiety disorders in general, and 
have not been specifically tested with children with spe-
cific disorders such as SAD. Further, existing models, 
while expansive, may not be completely comprehensive. 
 Key Words 
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 Abstract 
 Objective: The present study seeks to extend research on 
the etiology of separation anxiety disorder (SAD) in a Ger-
man-speaking sample by examining differences between 
children with SAD and healthy comparisons, using a retro-
spective-reporting paradigm.  Method: The sample included 
106 children with SAD and 44 healthy children between the 
ages of 4 and 14 years. Parents completed questionnaires 
and structured clinical interviews to assess parental pathol-
ogy, pregnancy variables and strong early stranger anxiety. 
 Results: Children with SAD were more likely than healthy 
children to have had a phase of stronger stranger anxiety in 
infancy. Further, early stranger anxiety remained a signifi-
cant predictor of SAD after controlling for maternal depres-
sion. Meaningful effects were not found for the influence of 
parental age at birth or other pregnancy factors.  Conclu-
sion: This study provides beginning evidence of the poten-
tial predictive value of strong stranger anxiety in distinguish-
ing children with SAD from those with no disorder, above 
and beyond the influence of parental pathology. 
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For example, in their seminal model, Manassis and Brad-
ley  [11] propose a set of factors contributing to anxiety 
disorders that includes an interplay between innate tem-
perament (encompassing genetic predispositions and be-
havioral inhibition) and insecure parent-child attach-
ment stemming from the caregiver’s nonautonomous 
state of mind and subsequent parenting style, and result-
ing in dysfunctional cognitions and diminished coping 
and social skills. Contributing to this process over time 
are cognitive maturation, developmental events and 
traumatic events. Tempering the effects of parenting 
style and attachment are relationships with others. In a 
separate model of generalized anxiety disorder, which 
can be generalized to other anxiety disorders as well, 
Rapee  [12] outlines an unfolding of similar factors in the 
etiology of anxiety, presenting an even broader model 
than that of Manassis and Bradley. Rapee postulates that 
parental pathology, specifically parental anxiety, influ-
ences both the child’s genetic tendencies (temperament 
in Manassis and Bradley) and parental reactions or style 
(attachment in Manassis and Bradley). Further, Rapee 
acknowledges the role of nonspecific stressors in addi-
tion to specific traumatic events in contributing to the 
development of anxiety. Although both models encom-
pass a spectrum of both endogenous and exogenous fac-
tors, neither model specifically includes the contribution 
of the prenatal environment, although evidence indi-
cates that it may indeed play a role in the development of 
anxiety  [13] .
 Support for the link between parental pathology and 
SAD has been documented in studies indicating that par-
ents with panic disorder  [14, 15] and major depressive dis-
order both separately  [15] and comorbidly  [16] , as well as 
parents with agoraphobia  [17] , are more likely to have off-
spring with SAD. Further, a longitudinal study with over 
900 New Zealand children found that mothers’ fear at the 
child age of 9 predicted child separation anxiety at the age 
of 11  [18] . Both the models of Rapee  [12] and Manassis 
and Bradley  [11] indicate that the link between parental 
pathology and child anxiety may flow through 2 path-
ways: via innate child temperament or via parental re-
actions. In the present study, unusually strong infant 
stranger anxiety may serve as a stand-in indicator of ear-
ly child temperament (behavioral inhibition and avoid-
ance). Stranger anxiety can also be conceived of as an 
age-dependent developmental task, a concept developed 
over half a century ago  [19] . Unsuccessful mastery of such 
developmental tasks may contribute to the later develop-
ment of maladaptive behavior and mental disorder  [20] . 
While the link specifically between unusually strong 
stranger anxiety and SAD has not yet been examined, 
research does support the link from temperament to 
SAD. For example, longitudinal research has indicated 
that inhibition in infancy is related to SAD in children 3 
years later  [21] .
 Compared with research on the influence of parental 
pathology and infant temperament, no studies were 
found that examined the effects of prenatal factors on 
SAD specifically, despite first evidence that prenatal 
stress, for example, appears to increase general vulnera-
bility to later psychopathology  [22] , including anxiety 
 [13] . Maternal stress seems to influence the intrauterine 
milieu by producing a cascade of hormonal reactions and 
changes in blood flow to the uterus influencing the de-
velopment of the hypothalamic-pituitary-adrenal axis in 
the fetus  [23] . In one study, maternal stress during preg-
nancy accounted for 10% of the variance in infant fearful-
ness between 14 and 19 months  [24] . Other pregnancy 
and birth factors have also been shown to impact later 
psychopathology, behavior problems, and cognition via 
their teratogenic effects on the developing nervous sys-
tem. For example, it has been shown that maternal smok-
ing during pregnancy tends to lead to child behavior dif-
ficulties  [25, 26] , alcohol consumption is associated with 
an increased risk for child anxiety  [27] , and low birth 
weight is associated with an increased risk of child de-
pression  [28] and difficulty making social contacts  [29] . 
Finally, one study found that highly anxious children (as 
measured by a questionnaire tapping several types of 
anxiety symptoms, including those of panic, generalized 
anxiety, social phobia, separation anxiety, obsessive-
compulsive disorder, posttraumatic stress and specific 
phobia) were exposed to more prenatal risk factors than 
moderately anxious children, as measured using a prena-
tal risk factor composite score, including physical illness-
es, smoking, alcohol, maternal age over 34, low birth 
weight and premature birth, among other risk factors 
(standardized   = 0.22)  [30] . No studies were found re-
garding the effects of prenatal risk factors on SAD spe-
cifically and few were found on certain aspects of prena-
tal risk as they relate to child anxiety, such as maternal 
illness examined alone, rather than as part of a composite 
score. Further, the existing studies do not provide defin-
itive, consistent results. For example, in contrast to Simon 
et al.  [30] , in an examination of maternal physical ill-
ness (i.e. infections, rubella, high blood pressure, diabe-
tes, anemia, premature bleeding or contractions) during 
pregnancy as a stand-alone factor (composite illness and 
individual illnesses), Allen et al.  [31] did not find an effect 
of illness on later anxiety in offspring.
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 The Present Study 
 The current study aims to contribute to knowledge of 
the etiology of SAD by focusing on the role of prenatal 
factors in addition to intense early stranger anxiety and 
parental pathology (as derived from prior models) in the 
development of childhood SAD, and it is the first known 
study to examine prenatal risk and early stranger anxiety 
in relation to SAD. Children with SAD and children 
without mental disorders are expected to differ along 
these dimensions. Based on prior research, children with 
SAD were predicted to be more likely than healthy chil-
dren to have mothers who smoked, drank alcohol and/or 
experienced high levels of stress while pregnant. They 
were also expected to have experienced higher levels of 
overall prenatal risk, including maternal age over 34, ma-
ternal illnesses and low birth weight. After birth, they 
were expected to have displayed stronger stranger anxi-
ety than children without SAD. Consistently with past 
findings in the area of parental pathology, children with 
SAD were expected to be more likely than healthy chil-
dren to have parents with lifetime affective and panic di-
agnoses, and parents with higher current depression and 
anxiety ratings.
 Method 
 Study Design 
 The present study was conducted at the Department of Clini-
cal Child and Adolescent Psychology at the University of Basel, 
Switzerland, from December 2004 to January 2009, and was re-
viewed and approved by the local ethics committee for medical 
research. Children participated as part of a broader study on the 
treatment and etiology of SAD. All assessments in the present 
study took place before treatment began.
 Participants 
 Participants were recruited by local child and adolescent psy-
chiatrists, psychological therapists, pediatricians, psychological 
services and psychiatric clinics, which received information 
about the study, its goals, and the free assessment and treatment 
for children with SAD. Participants were also recruited by news-
paper advertisements and flyers. Children went through an initial 
screening and then were assessed for the presence of SAD and 
other disorders using criteria outlined in the  Diagnostic and Sta-
tistical Manual for Mental Disorders – Text Revision (DSM-IV-
TR)  [32] . Inclusion criteria for the present study were knowledge 
of the German language, age between 4 and 14 years, and written 
parental informed consent and verbal child assent to randomized 
assignment to either the immediate treatment condition or the 
waiting list condition for the children with SAD, as well as to 
completion of psychological assessments for both children with 
and without SAD. Children were excluded if they had a comorbid 
pervasive developmental disorder, major developmental or cogni-
tive delay, or if they were taking psychotropic medication. Par-
ticipating families received free diagnostic assessment, monetary 
compensation (families of non-SAD children) and treatment (for 
families of children with SAD) for their participation in the study.
 Four hundred forty-seven families contacted the department 
and underwent a telephone screening for participation in studies 
involving children with separation anxiety, children with other 
anxiety disorders and children with no disorder. One hundred 
seventy-two children and their parents were included in the pres-
ent study as part of either the healthy (diagnosis-free) or SAD 
sample. Two-hundred and seventy-five children did not partici-
pate in the present study either because they were not interested 
after the telephone screening, or were excluded due to age, lan-
guage or not meeting target diagnostic criteria. Some children 
who called were included in other studies as children with other 
anxiety disorders. The present sample included 44 healthy chil-
dren with no psychological disorders (22 girls, 22 boys; mean age 
9.83 years, SD 2.27) and 106 children with SAD (57 girls, 49 boys; 
mean age 8.80 years, SD 2.37). The children without SAD were 
older than the children with SAD, with t(148) = 2.44 and p  ! 0.05. 
The mean family income was 3.79 (SD 1.55) for control children 
and 3.68 (SD 1.52) for children with SAD, on a scale ranging from 
1 ( ! 2,000 CHF/month) to 6 ( 1 10,000 CHF/month), with 3 = 
4,000–6,000 CHF/month and 4 = 6,000–8,000 CHF/month. The 
two groups did not significantly differ in household income 
[t(140) = 0.38, p  1 0.05]. Comorbid diagnoses were present in 54 
children in the SAD group. The following disorders were present, 
with multiple comorbidity in some children: additional anxiety 
disorders (49), sleeping disorders (13), behavior disorders (6; op-
positional defiant disorder, attention deficit/hyperactivity disor-
der), tic disorders (4), affective disorders (2) and elimination dis-
orders (2).
 Measures 
 Clinical Diagnoses.  The  Diagnostic Interview for Children and 
Youth for DSM-IV-TR: Parent Version (Kinder-DIPS; DSM-IV-
TR German version)  [33] is a structured interview designed to 
assess mental disorders in children according to criteria as out-
lined in the DSM-IV-TR  [32] . Qualified clinical psychologists or 
graduate students who underwent standardized Kinder-DIPS 
training provided diagnoses following separate parent and child 
interviews. Clinician-based diagnoses were based on information 
combined from parent and child interviews for children 8 years 
of age or older, counting a disorder as present when criteria were 
met based on either parent or child report. Diagnoses were based 
on parent interview only for children younger than 8. The Kinder-
DIPS has good validity and retest reliability for all axis I primary 
diagnoses (child version:   = 0.48–0.88; parent version:   = 0.74–
0.96), as well as good interrater reliability for anxiety diagnoses
(  = 0.85, Yule’s Y = 0.99) and other axis I disorders (  = 0.85–0.94) 
 [33] . Parent-child agreement for SAD is moderate (  = 0.54, Yule’s 
Y = 0.94)  [33] . Interrater reliability estimates for the current sam-
ple calculated on a random subset of cases (between 29 and 40%) 
were good for both SAD (  = 0.92 for parents and 0.85 for chil-
dren) and social phobia (  = 0.79 for parents and 0.90 for chil-
dren). Diagnoses were used to determine child diagnostic status 
and to classify children into the groups of interest including 
healthy children and children with SAD.
 Pregnancy Risk. Mothers completed a questionnaire soliciting 
information about the pregnancy, and were asked to indicate the 
presence of, amount and/or type of the following during preg-
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nancy: maternal physical illness, tobacco use and alcohol con-
sumption. Mothers were asked on 2 additional items to indicate 
whether the child was born prematurely (before 37 weeks) and to 
provide the birth weight of the child (in grams, the commonly 
used metric for the current population). Maternal age at child-
birth (calculated from the mother and child birth dates), prema-
ture birth (coded as 0 or 1 for birth at or before 37 weeks), mater-
nal physical illness (presence coded as 0 for none or 1 for present), 
smoke exposure (presence coded as 0 or 1 for daily smoking of 1 
or more cigarettes, and/or regular in-house second-hand smok-
ing of 5 or more cigarettes/day), alcohol consumption (presence 
coded as 0 for none or 1 for present) were examined separately. 
The first author worked with a medical doctor in the obstetrics 
department of the local university women’s hospital to determine 
the cutoffs for these factors, as well as to calculate a summary to-
tal number of prenatal risk factors experienced by each mother. 
As in prior research on prenatal risk and anxiety  [30] , those fac-
tors thought to have the capacity for affecting brain development 
were included in the count. Medical factors that increase the risk 
for prematurity were also included. Prenatal risk factors included 
regular maternal smoking (daily smoking of 1 or more cigarettes), 
regular in-house second-hand smoking of 5 or more cigarettes/
day, regular alcohol consumption, maternal age 35 or older, pre-
maturity (born at the 37th week or earlier), dysmaturity (weight 
under 2,500 g) and other medical conditions (severe illness/
vomiting, maternal vaginal bleeding, irregular heart beat, prior 
stillbirth, high blood pressure, hypertonia, toxoplasmosis, pre-
eclampsia, cystitis, arrhythmia, preterm contractions, membrane 
rupture, failure to thrive, twins and fibroid tissue). The number 
of prenatal risk factors was summed for an overall prenatal risk 
score.
 Pregnancy Stress. Mothers were asked to indicate whether they 
experienced stress during pregnancy using a 32-item checklist as-
sessing major life changes and stressors across 4 domains: social 
(family, friends, partner, death, major changes such as a marriage 
or divorce, etc.), work-related (change/lost job, unhappy with job, 
fights with the boss or colleagues, etc.), financial (poverty, finan-
cial distress, etc.) and legal (arrests, lawsuits, victim of a crime, 
etc.). Mothers were also allowed to write in additional stressors in 
each domain. The presence of additional stressors in each domain 
(0 or 1) was added to the total count. The number of stressors was 
added for each mother, and this sum was used as an overall indi-
cator of pregnancy stress.
 Early Strong Stranger Anxiety. Mothers were asked to indicate 
on one dichotomous item (yes/no) whether their child had strang-
er anxiety as an infant. As some stranger anxiety during infancy 
is developmentally typical, and almost all mothers reported some 
stranger anxiety, mothers were asked to additionally indicate 
whether there was a period of stronger stranger anxiety in infan-
cy (6–24 months) by checking a box (i.e. dichotomous, yes/no 
item). The presence of a period of strong stranger anxiety was 
used in the analyses as a dichotomous indicator of strong strang-
er anxiety.
 Parental Pathology.  Parental pathology was assessed using 2 
questionnaires and structured diagnostic interviews for both 
mothers and fathers. Parents completed the German version of 
the Beck Anxiety Inventory  [34] (German version  [35] ) to assess 
manifestations of general anxiety. It is a well-established 21-item 
self-report measure, with items assessing the severity of anxiety 
symptoms such as ‘nervous’ and ‘light-headed’ during the past 7 
days on a scale ranging from 0 (not at all) to 3 (strong). Scores are 
calculated by summing the responses for each item, for a final 
score ranging from 0 to 63. Cronbach’s alpha for the German ver-
sion in the current sample was 0.89 for mothers and 0.88 for fa-
thers.
 Mothers and fathers also individually completed the Beck De-
pression Inventory  [36] (German version  [37] ) to assess manifes-
tations of general depression. It is a well-established 21-item self-
report measure, with items assessing the severity of depression 
symptoms such as sadness during the past 7 days on a scale which 
presents statements of increasing strength regarding the symp-
toms ranging from 0 (not at all) to 3 (strong). Scores are calcu-
lated by summing the responses for each item, for a final score 
ranging from 0 to 63. Cronbach’s alpha for the German version in 
the current sample was 0.86 for mothers and 0.81 for fathers.
 The Structured Diagnostic Interview for Mental Disorders 
 (DIPS for DSM-IV-TR)  [38] is a German language structured in-
terview designed to assess mental disorders in adults according to 
DSM-IV-TR  [32] criteria. Parent reports of their own symptoms 
and impairment during an interview with a trained clinician are 
used to determine present and lifetime diagnoses across a wide 
range of disorders, including anxiety disorders and depression. 
The DIPS has demonstrated good validity for anxiety diagnoses, 
affective disorders, somatoform disorders, eating disorders, sub-
stance disorders and for the status of no diagnosis, with less well-
established validity for sleeping disorders  [39] . Interrater reliabil-
ity is good for anxiety diagnoses, affective disorders, eating disor-
ders, substance disorders, sleeping disorders and for the status of 
no diagnosis, with   between 0.72 and 0.92. Test-retest reliability 
is also good for anxiety diagnoses, affective disorders, somatoform 
disorders, eating disorders and substance disorders, with   be-
tween 0.62 and 0.94, and is lower for sleeping disorders, with   = 
0.35  [40] . For the present study, mothers and fathers were assigned 
a 1 if they had a lifetime diagnosis of any emotional disorder, in-
cluding generalized anxiety, panic, phobias, major depression, 
dysthymia or bipolar disorder, and a 0 for no lifetime affective dis-
order. They were also separately assigned a 1 if they had a lifetime 
diagnosis of panic disorder (with or without agoraphobia), and a 0 
for no lifetime panic disorder. The presence of lifetime (current or 
past) affective disorders and lifetime panic disorder was examined 
separately in mothers (n = 127) and fathers (n = 96). Other disor-
ders were not examined in the present study. 
 Statistical Analyses 
 To test for differences between groups, t tests were conducted 
on all continuous variables, and the   2 test on all dichotomous 
variables. A hierarchical logistic regression was conducted to fol-
low up on significant main between-group effects.
 Results 
 Post hoc power analysis was conducted using G * Power 
3  [41] , using the significance level of 0.05 with the full 
sample size of 150. Results indicated power (1 –   error 
probability) of 0.96 for a small effect size (0.30) using the 
  2 test for the dichotomous variables (or power of 0.80 if 
assuming both groups had only as many participants as 
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the control group) and 0.97 for a medium effect size (0.50) 
using t tests for the continuous variables. Acceptable 
power is often considered 0.80  [42] , and thus the present 
study had sufficient power to test small effects on the di-
chotomous variables, and medium effects on the contin-
uous variables.
 Means and standard deviations by group are presented 
in  tables 1 (parental pathology) and  2 (pregnancy and 
stranger anxiety). Between-group tests indicated 1 sig-
nificant effect of parental pathology. That is, mothers of 
children with SAD reported more current depression 
than children without SAD (effect size d = 0.54). Current 
maternal anxiety and lifetime maternal and paternal af-
fective disorders only approached significance at the 
trend level. The two groups did not differ on current pa-
ternal affective ratings.
 Results did not indicate any significant effects of stress 
during pregnancy, nor did they indicate significance
for prenatal risk factors, either combined or separately. 
Finally, results indicated that children with SAD were 
somewhat more likely to have had a period of stronger 
stranger anxiety than children without SAD (effect size 
Somers’ d = 0.27). To follow up this effect, a hierarchical 
logistic regression was conducted with diagnosis as the 
outcome variable, maternal pathology (current depres-
sion and anxiety ratings as well as lifetime diagnosis) on 
the first step, and strong stranger anxiety on the second 
step. Paternal pathology was not included as data were 
incomplete for fathers, and this significantly reduced the 
sample size. Although the two groups (SAD/control) dif-
fered on child age, child age was not correlated with any 
predictors in the model and thus was not included in the 
model. Gender was not significantly related to any pre-
dictors in the model either, and was thus not included. 
The model including only maternal current and lifetime 
pathology indicated that current maternal depression 
Table 1.  t and 2 tests for parental affective ratings and diagnoses
Group n Mean 8 SD t
Current maternal anxiety
Control 41 0.2580.32 –1.78 (140) trend
SAD 101 0.3780.37
Current maternal depression
Control 41 0.1880.17 –3.21 (140)**
SAD 101 0.3280.26
Current paternal anxiety
Control 30 0.1880.24 –1.02 (115)
SAD 87 0.2480.26
Current paternal depression
Control 30 0.1580.18 –1.61 (115)
SAD 87 0.2280.20
Group n % 2
Lifetime maternal affective diagnosis
Control 43 25.60 3.64 (1) trend
SAD 84 42.90
Lifetime paternal affective diagnosis
Control 20 5.00 2.80 (1) trend
SAD 76 21.10
F igures in parentheses indicate degrees of freedom; trend =
p < 0.10; ** p < 0.01.
Table 2.  t and 2 tests for pregnancy variables and strong infant 
stranger anxiety
Group n Mean 8 SD t
Pregnancy stress
Control 43 1.0781.06 –0.01 (139)
SAD 98 1.0781.15
Prenatal risk factors sum
Control 39 0.8280.88 –0.60 (125)
SAD 88 0.9381.00
Maternal age
Control 44 31.2684.58 –0.28 (146)
SAD 104 31.4884.33
Paternal age
Control 40 33.9486.02 –0.53 (137)
SAD 99 34.4985.39
Group n % 2
Premature
Control 42 11.90 0.10 (1)
SAD 99 10.10
Maternal physical illness
Control 42 19.00 0.07 (1)
SAD 99 17.20
Smoke exposure
Control 43 16.30 1.00 (1)
SAD 101 23.80
Alcohol consumption
Control 42 31.00 1.28 (1)
SAD 100 22.00
Strong stranger anxiety
Control 39 10.30 9.70 (1)**
SAD 91 37.2
F igures in parentheses indicate degrees of freedom; ** p < 0.01.
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was a significant predictor of SAD diagnosis (odds ra-
tio = 43.94). The model including strong stranger anxiety 
on the second step provided a significant improvement to 
the model over step 1 [step   2   (1) = 9.21, p  ! 0.01], with 
both current maternal depression and strong stranger 
anxiety (odds ratio = 0.19) as significant predictors.
 Discussion 
 The present study explored the potential value of pre-
natal factors and infant stranger anxiety in understand-
ing the etiology of SAD above and beyond parental pa-
thology. Results indicated that children with SAD were 
more likely than healthy children to have had a phase of 
stronger stranger anxiety in infancy and to have mothers 
with higher current depression ratings. Further, stranger 
anxiety was a significant predictor of SAD diagnosis even 
after controlling for current maternal pathology. Mean-
ingful effects were not found for the influence of parental 
age at birth or other pregnancy factors.
 This is, to our knowledge, the first study indicating 
that strong stranger anxiety is a predictor of later SAD, 
suggesting that a period of stronger stranger anxiety in 
infancy may be an early indicator of later separation anx-
iety and may be an important sign to watch for, especial-
ly in children with a family history of anxiety disorders. 
As stranger anxiety is the earliest anxiety a child experi-
ences in life  [43] , strong stranger anxiety may be thought 
of as serving as a stand-in for temperament. In addition, 
understanding stranger anxiety as an age-dependent de-
velopmental task may give a new insight into our under-
standing of the etiology of SAD. It is conceivable that the 
occurrence of ‘developmentally typical’ stranger anxiety 
may serve as a first critical point of a biopsychosocial in-
terface in the development of anxiety disorder. The suc-
cessful versus unsuccessful mastery of this developmen-
tal task may set the child on a lower or higher risk for 
anxiety disorders in childhood. For a better understand-
ing of this early risk period, further attention should cer-
tainly be given not only to infant temperament but also 
to the role of parental factors (e.g. parenting, parental 
cognition) and the concept of ‘goodness of fit’ between 
child temperament and parental style  [44] .
 We did not find significantly increased lifetime affec-
tive or anxiety diagnoses in parents of children with SAD 
as compared to parents of healthy children. However, 
consistently with previous research, we did find that chil-
dren with SAD had mothers with higher current depres-
sion ratings than mothers of children with no disorder. 
Due to the cross-sectional approach of the present study, 
it remains unclear whether maternal depression is related 
to increases in child SAD, or whether mothers with chil-
dren with SAD are more likely to experience current lev-
els of depression due to the stresses of having a child with 
SAD. The size of the effect was moderate, and it is pos-
sible that with increased power, more hypothesized, yet 
smaller effects with regard to current parent anxiety 
would have come to light. Power was sufficient to detect 
small effects with regard to lifetime affective diagnoses, 
yet these remained at the trend level.
 Contrary to predictions, prenatal factors did not dis-
tinguish children with and without SAD in the present 
analyses. Despite adequate power to detect medium effect 
sizes for prenatal stress, parental age and the composite 
prenatal risk factors score, as well as to detect small ef-
fects on several individual prenatal variables (smoking, 
illness, alcohol use and preterm birth), no significant ef-
fects were detected. This is in contrast to the study of Si-
mon et al.  [30] of pregnancy factors and general anxiety, 
and may be either an indicator that these prenatal factors 
do not have a significant effect on the development of 
separation anxiety, or that the effects are quite small and 
require a larger sample size to detect. Indeed, the picture 
from the existing research is not definitive. While some 
studies point to prenatal teratogenic effects on internal-
izing symptoms (i.e. alcohol  [27] , low birth weight  [28] 
and a composite of prenatal risk factors  [30] ), others have 
not found strong effects for these factors, indicating that 
Table 3.  Logistic regression results
B Odds ratio
Step 1, step 2  (3) = 11.75**
Constant –0.20 (0.54) 0.82
Current maternal depression 3.78 (1.45)** 43.94 [2.56–753.77]
Current maternal anxiety 0.28 (0.71) 1.33 [0.33–5.31]
Lifetime maternal affective –1.18 (0.47) 0.84 [0.33–2.10]
Step 2, step 2  (1) = 9.21**
Constant 1.15 (0.76) 3.16
Current maternal depression 3.85 (1.49)* 47.20 [2.55–874.82]
Current maternal anxiety 0.09 (0.73) 1.10 [0.26–4.55]
Lifetime maternal affective –0.23 (0.49) 0.78 [0.31–2.07]
Strong infant stranger anxiety –1.64 (0.60)** 0.19 [0.06–0.63]
n = 110; * p < 0.05; ** p < 0.01; step 1 R2 = 0.10 (Cox and Snell), 
0.14 (Nagelkerke); step 2 R2 = 0.17 (Cox and Snell), 0.24 (Nagelkerke).
Figures in parentheses indicate standard errors, those in square 
brackets 95% confidence intervals.
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child anxiety is primarily associated with maternal men-
tal health during pregnancy and with postbirth child ill-
ness, but not necessarily with prenatal substance expo-
sure or maternal illness  [31] . Indeed, the effects of smok-
ing, for example, may be stronger in the domain of 
externalizing, rather than internalizing disorders  [45] . It 
could also be that the retrospective reports lacked the ac-
curacy that would be present in a prospective study, al-
though the data in Simon et al.  [30] were also retrospec-
tive. In either case, the present findings should be repli-
cated with a larger, and preferably community sample, as 
well as with a prospective sample, before they can be con-
sidered confirmed.
 Finally, the limitations of the present study must be 
acknowledged. The present sample was largely clinical-
ly referred or self-referred, and was not representative of 
the population. Therefore, it was not possible to draw 
conclusions about the effects of early environment on 
SAD in the community at large. Furthermore, informa-
tion on pregnancy and stranger anxiety was based on 
retrospective reports. For example, pregnancy stress 
was measured via a count of retrospectively reported 
major life changes and stressors. It could be that this 
method of assessment did not fully capture true preg-
nancy stress. Future research in this area would benefit 
from real-time ratings of pregnancy stressors or cortisol 
levels during pregnancy, as well as early stranger anxiety 
during infancy. In addition, in the present study, strang-
er anxiety was assessed using a single, dichotomous 
item. Improved rating scales, observational methods 
and multirater information (i.e. from fathers and clini-
cians) would improve the measurement accuracy of 
stranger anxiety and early development variables in fu-
ture research. Replication of the present study should be 
undertaken in a representative sample using a prospec-
tive, multimethod, multirater, longitudinal approach 
and comparing children with SAD to children with oth-
er anxiety disorders.
 In conclusion, the results of this study provide begin-
ning evidence of the potential predictive value of strong 
stranger anxiety in distinguishing children with SAD 
from those with no disorder, above and beyond the influ-
ence of parental pathology. A next step should include a 
test of whether strong stranger anxiety is a specific risk 
factor for SAD, or a risk factor for child anxiety disorders 
in general in a study comparing children with SAD to 
children with other anxiety disorders. Further, future re-
search should work toward a more specific and well-de-
fined operational definition of abnormally strong strang-
er anxiety as a risk factor, and should utilize strengthened 
multi-item, multimethod measures as well as prospective 
reports from multiple informants. Finally, as research re-
garding prenatal risk factors is mixed, future research 
should further explore and examine the impact of the 
prenatal environment on the development of anxiety dis-
orders in general, and SAD in particular.
Key Points
 • Mothers of children with separation anxiety disor-
der (SAD) reported more current depression than 
mothers of healthy children.
 • Lifetime parent affective diagnoses predicted SAD 
status only at the trend level. 
 • Strong infant stranger anxiety predicted SAD diag-
nostic status above maternal affective pathology. 
 • Paternal affective ratings did not emerge as a sig-
nificant factor in discriminating children with SAD 
from healthy children. 
• Prenatal risk factors, such as stress, smoking, alco-
hol use, illness, preterm birth, parental age and 
overall prenatal risk were nonsignificant in distin-
guishing children with SAD from those without. 
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